II. Formulation
In (1) c denotes the speed of sound. Lighthill's tensor T represents the source term of the equation, incorporating the relevant sound sources. As proposed in, 2 assuming low Mach number and constant density ρ 0 , Lighthill's source term is estimated by
The fluid velocity u is generally considered as the velocity of a compressible fluid motion. After applying vector calculus theorems we split the remaining source term into two components.
where ω = ∇ × u describes the vorticity of the fluid. As considered in, 2 the main sources in the far field for large Reynolds numbers are almost entirely formed by the first term. The first term is known as the divergence of the Lamb vector (we will refer to this equation as the uncorrected source term)
The present method filters parasitic effects of the source field, which are due to the compressible flow simulation and not of physical relevance in the considered method.
Helmholtz decomposition
Helmholtz's theorem describes the decomposition of an arbitrary sufficiently smooth vector field in a solenoidal and an irrotational part. The velocity field u is decomposed into a sum of two components 
Poisson's equation scalar potential
We obtain the scalar potential (compressible part) by solving Poisson's equation for the compressible potential This pure flow field is finally used to construct the compressible source terms.
Vortex sound
The filtered quantities are describing the physics without boundary artifacts (standing waves) and propagating waves due to the compressible fluid modeling. Thus, we reformulate the Lamb vector in its corrected
Applying the simplifications of the source term of Lighthill's equation, we obtain the divergence of the Lamb vector driving the wave equation. Finally, the inhomogeneous wave equation in terms of the fluctuating pressure is written as 1
III. Results
This aeroacoustic benchmark case, 3-5 the cavity with a lip, involves feedback mechanism of the compressible effects on the flow field. To model the feedback a compressible simulation flow simulation is carried out. If we would do an incompressible simulation no compressible effects are present and therefore the model neglects feedback. The effect on the acoustic field of neglecting this feedback is shown in subfigure (c) of figure 3 . On the other hand, a direct numerical simulation of flow and acoustic by a highly resolved model suffers from two main drawbacks:
• Exact boundaries for vortical and wave structures are often limited, they just treat one accurate. In computational fluid dynamics the boundaries are optimized to propagate vortical structures without reflection. But in contrast to that, the radiation condition of the boundaries are not modeled precise.
As depicted in figure 1 the artificial domain resonances superpose the dominant flow field.
• Low order of solvers and the numerical damping dissipates the waves before they are propagated to into the far field.
This method tackles the standing wave problem by filtering the domain artifacts of the compressible flow field. The procedure is described in the section II. We account for the second issue by the hybrid 
